INTRODUCTION
Guanosine 3',5'-monophosphate (cGMP)1 has been implicated in several aspects of the human inflammatory response. It has been reported that cGMP, as well as agents purported to cause intracellular accumulation of cGMP, can increase the release of lysosomal enzymes from polymorphonuclear (PMN) leukocytes (1-3) and can enhance the leukotactic response of human PMN's to a bacterial chemotactic factor (4) . Adenosine 3',5'-monophosphate (cAMP) has apparently opposite effects on these processes (1) (2) (3) (4) . In studies designed to explore Received for publication 4 October 1974 and in revised form 2 December 1974. 'Abbreviations used in this paper: cAMP, adenosine 3',5'-monophosphate; cGMP, guanosine 3',5'-monophosphate; PMN The supernates were transferred to columns (0.6 X 3 cm) of AG 1-X8 formate, 100-200 mesh (Bio-Rad Laboratories, Richmond, Calif.), which were washed with 10 ml water followed by 10 ml 0.5 N formic acid. cGMP was eluted with 10 Louis, Mo.). As much as 3.3 umol of cAMP failed to react in the cGMP assay.
For determination of cAMP, incubations were terminated by adding 0.5 ml of 30% trichloroacetic acid and 0.2 pmol
[5H]cAMP (20 Ci/mmol, New England Nuclear) to 2.2-ml samples of cells plus medium. After homogenization (Polytron), cAMP was isolated and assayed by the method of Gilman (8) , as previously described (9 In eight mononuclear cell-enriched preparations, exposure to 100 AM serotonin, a maximally effective concentration (Fig. 1) , for 5 min increased the cGMP content by 40.9±+10.2 pmol/107 cells from a basal level of 8.0±2.5 (mean±SEM). As shown in Fig. 2 , the effect of serotonin, evident within 2 min, was maximal at 5 min and was maintained essentially constant between 5 and 30 min of incubation with serotonin.
Melatonin, 50 or 100 WcM, caused accumulation of cGMP in the mononuclear cell preparations equivalent to that induced by serotonin in the same concentrations, and both together produced an effect no greater than that of either alone (Table III) effective than the same amount of serotonin (Fig. 1) . N-Acetyl 5-hydroxytryptamine, 5-methoxytryptamine, and 5-hydroxymelatonin at concentrations of 100 'AM were as effective as serotonin or melatonin, but tryptamine was ineffective (Table III, Table I. Park, N. C.), 3 ug/ml, was without effect in our studies although it has been reported (11, 12) to cause accumulation of cGMP in "lymphocytes" prepared by a Ficoll-Hypaque procedure. Histamine and bradykinin (Table III, exp. 2) as well as lysylbradykinin and methionyl lysylbradykinin were also ineffective. In all experiments, cells that failed to respond to other stimuli responded normally to serotonin.
Effect of Serotonin on Cyclic GMP in Human Monocytes
As previously reported (13), incubation of unfractionated peripheral blood leukocytes with polystyrene beads markedly increased their cAMP content (Table  IV) . In earlier studies employing different methods of cell separation it was shown that the response occurred in a population of mononuclear cells (9) . As shown in Table IV , the mononuclear cell-enriched fractions prepared with Ficoll-Hypaque exhibited a much greater rise in cAMP content after exposure to beads than did the unfractionated leukocytes. In neither preparation, however, was there any demonstrable effect of the beads on cGMP (Table III, exp. 2). Serotonin did not alter cAMP in unfractionated or mononuclear cell-enriched preparations (Table IV) .
DISCUSSION
It has been reported that serotonin can increase the cGMP content of uterine smooth muscle (12) . Serotonin also caused accumulation of cGMP in human umbilical artery. No effects of melatonin on cGMP in any tissue have been described. From the experiments reported here it may be concluded that serotonin, melatonin, and certain of their derivatives can induce accumulation of cGMP but not cAMP in the adherent mononuclear cells from human peripheral blood, i.e., the circulating monocytes or macrophages.
Of the several putative mediators of the human inflammatory response tested, only serotonin (and other derivatives of 5-hydroxytryptamine) increased the cGMP content of mononuclear preparations. The role of these amines and of cGMP in monocyte function remains to be elucidated. Estensen, Hill, Quie, Hogan, and Goldberg (4) reported, however, that 8-bromo cGMP and cholinergic agonists can enhance movement of PMN leukocytes, and in preliminary experiments it has been found that serotonin can enhance the movement of monocytes in response to endotoxin-treated serum whereas histamine and bradykinin (which had no demonstrable effect on cGMP) were without effect.' Current studies are de- signed to explore further the relationship between cGMP metabolism and monocyte function, particularly chemotaxis and cell motility. 'Sandler, J., and J. Gallin. Unpublished observations.
